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Preface
Water is an indispensable resource for mankind, and it is linked with food, 
environment, and health and wellness. Today, the sustainability of this valuable 
resource is threatened. This threat is not just at the regional/national level, 
but also on a global scale. Multiple efforts have been conducted, and many 
are underway, to address the posing threats. Today, problems still exist and 
many are resurfacing in alternate forms. The water-related problems have 
multidimensional dynamics and complexities. Moreover, the nature of the 
problems in low-resource settings have different scope than those in other 
regions. The solutions to the problem—water sustainability—are feasible. 
However, the solution from one region cannot be transplanted to other regions. 
Rather, the solution must be adapted to a given region and its context. We 
postulate that the sustainability of the solution needs cross-disciplinary 
and innovative methods that adopt a systems approach in engaging the 
stakeholders (the researchers, developers, users) of the value chain. Under 
this premise, we developed an interdisciplinary platform: “Sustainable Solution 
with Appropriate Technological Development and Innovation” (SWADIN) for 
water-related issues.
One aspect of the broad “water issue” is water-linked health and wellness. Water-
linked health and wellness is a complex issue that affects millions of people including children, mothers, and elderly 
populations. Water-linked health and wellness necessitates a different perspective in developed countries than in 
developing countries. In developing countries, in general, water-related health and wellness issues are not limited 
to just drinking water. They also include water used for nondrinking purposes, i.e., water used for bathing, cleaning 
clothes, and washing utensils.
Therefore, we initially decided to investigate the “water-linked health and wellness” issue in low-resource settings. 
We chose India as the model study zone. We developed our project, “Multidimensional Technological Innovation for 
Water-linked Health and Wellness,” with the overall goal to develop innovative forms of technology-based solutions 
for water-linked health and wellness. With seed funding from the Office of Global Affairs (presently the Office of 
Corporate and Global Partnerships) at Purdue University, we initiated collaboration with a cross-disciplinary team 
at the Indian Institute of Technology (IIT), Kharagpur, West Bengal, India. We hosted a bilateral workshop at IIT 
Kharagpur on March 3–6, 2013, where we focused on water-linked health and wellness from multiple perspectives 
while emphasizing issues specific to the eastern region of India (Orissa and West Bengal). We also invited speakers 
from United Nations International Children’s Fund (UNICEF), India, and invited an irrigation engineer, a physician, 
and a nongovernmental organization (NGO) representative. Students of IIT Kharagpur also attended the workshop.
This proceeding contains papers on a variety of topics related to water and water-linked health and wellness 
issues. One paper describes a system-based approach and analysis of water-linked health and wellness issues. 
Three papers relate to drinking water and some other papers emphasize the states of Orissa and West Bengal. 
Ground water is a significant source of drinking water in India. Thus, one paper describes ground water monitoring 
in the state of Orissa, and is complemented by another paper focusing on the importance of sampling for water 
quality measurement. Economics and other associated issues (social, cultural, and gender) are also important for 
water-linked health and wellness issues. Two papers discuss these issues. Another paper addresses technology 
policy and issues related to drinking water. Two additional papers reflect on water management and nonpoint 
source pollutions—important aspects of the water-value chain. This proceeding contains brief remarks on the 
water quality issue from our invited NGO representative and water-related disease from our invited physician.
We consider this proceeding to be an initial venue and launchpad for disseminating the knowledge and information 
generated during this multidisciplinary workshop on a critical issue—water-linked health and wellness. We look 
forward to continuing our work in this endeavor. If you are interested in this effort, please contact us.
Thank you,
Suranjan Panigrahi, PhD, MBA
Professor, School of Engineering Technology
Purdue University, West Lafayette
Spanigr@purdue.edu
Preface
The availability of water in desire quantity and quality with space and time is a great 
challenge for all the water sectors. In under-developed and developing countries, the 
surface water and groundwater qualities are deteriorating constantly due to natural and 
man-made activities and that in return polluting soil, water, and atmospheric system. 
Finally, the human and animal populations of the aforesaid countries are facing the 
problem of health hazards. For the sustenance of the ecosystem, it is imperative to 
balance the use of natural resources in quantity and quality. Therefore, the topic selected 
for the workshop, “Multidisciplinary Technological Innovations for Water-Linked Health 
and Wellness,” is very relevant in the present day context. It created a platform for the 
eminent scientists from academics, and leading field-level functionaries from United 
Nations Children’s Fund, state government, and nongovernmental organization to 
deliberate on various challenges created by climate change, water scarcity, water quality-related health hazards, 
conflict among water users, and water governance and policy issues.
As head of the School of Water Resources, Indian Institute of Technology (IIT) Kharagpur, I was privileged to 
be the team leader of the aforementioned workshop and received active cooperation from the participants. Our 
deliberations in the workshop were very much encouraging, and we look forward to continue our cooperation 
with our team members in joint collaborative research projects. There are ample scopes to continue our research 
collaboration through exchange of Masters/Ph.D. students/faculties, joint guidance, and joint degree between IIT 
Kharagpur and Purdue University and also through sponsored research projects, funded by international donor 
agencies. Finally, through water-linked health and wellness issues for eastern India, we want to bring smile in the 
face of economically poor beneficiaries.
I hope that the proceeding of the workshop will be useful to those engaged in framing policies in natural resources 
management and human/animal health-related issues at various levels of governmental hierarchy. I am confident 
that it will attract more partners in our research group to form a consortium.
Sudhindra Nath Panda, PhD
Team Leader,
Agricultural & Food Engineering Department,
Indian Institute of Technology, Kharagpur, West Bengal, India
Preface
The health and wellness of our global citizens is a shared responsibility of all 
individuals, public and private enterprises, and educational institutions. At Purdue 
University, we support this theme through our land grant mission of education, 
research, and engagement.
In fulfillment of the land grant mission, Purdue University has extended its 
engagement to include citizens worldwide and with international collaborators.
Water is a critical resource for human life and its link to human health and wellness 
cannot be overstated. To expedite our contribution to this global challenge, 
Purdue University has initiated seed funding to establish partnerships with 
global counterparts. One of the funded projects, “Multidimensional technological 
innovation for water-linked health and wellness,” brought together a team of 
multidisciplinary researchers from Purdue to partner with their counterparts from 
the Indian Institute of Technology Kharagpur and with additional collaborators 
including United Nations Children’s Fund India, nongovernmental organizations, and other professionals. The 
proceedings of this team’s joint meeting on water-linked health and wellness is captured in this monograph. This 
monograph will serve as a resource for researchers, decision makers, and other stakeholders working in this 
challenging area.
We wish the best to the team. We are very hopeful that the team will bring forth innovative solutions to this critical 
need.
Sincerely,
Suresh V. Garimella, PhD
Executive Vice President for Research and Partnerships,
Goodson Distinguished Professor of Mechanical Engineering,
Director, NSF Cooling Technologies Research Center
Preface
It was my pleasure to address the inaugural function of the workshop 
entitled “Multidisciplinary technological innovations for water-linked 
health and wellness” held at Indian Institute of Technlogy (IIT) Kharagpur 
during March 4–6, 2013, under the joint initiative of Purdue University 
and IIT Kharagpur. The topic selected for the aforesaid workshop is very 
relevant in the present-day context. I am happy to learn that eminent 
personalities from academics, United Nations Children’s Fund, state 
government, and nongovernmental organization have participated in the 
deliberations.
On behalf of IIT Kharagpur, I am thankful to the multidisciplinary team of 
faculties from Purdue University for selecting the venue and also sparing 
their valuable time and energy to attend the workshop. From our side, we extended all possible support to make 
it a success. For some of the faculties of Purdue University, those who have traveled to IIT Kharagpur for the first 
time must have enjoyed their stay on our campus.
We do believe that this meeting established a platform for both the institutes to explore and launch new and 
productive opportunities related to water-linked health and wellness. IIT Kharagpur also is committed to work on 
water-related issues and challenges through the involvement of faculties from various disciplines. Therefore, I 
envision a strong research collaboration that may lead to exchange of students/faculties, joint guidance, and joint 
degrees between the two reputed institutions. There is every possibility of signing and interinstitutional research 
agreement/memorandum of understanding (MOU) and establishing a joint research center in IIT Kharagpur.
I am happy to learn that all the papers presented in the workshop will be published in the form of a proceedings 
from Purdue University. It certainly will give a wide publicity among researchers and funding organizations.
My best wishes for a strong partnership between Purdue University and IIT Kharagpur.
Sunando DasGupta, PhD
Dean, Sponsored Research & Industrial Consultancy
Professor, Department of Chemical Engineering
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